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(54) SIGNAL TRANSMISSION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a signal 
transmission technique for transferring a high- speed digital 
signal of several tens of GHz band, while meeting the 
conventional system configuration and component 
configuration, as much as possible. 

SOLUTION: In a configuration of a driver 1 and a receiver 2 
included in a transistor logic circuit spread over the whole . 
electronic circuit and a memory circuit, a signal . 
transmission system includes the driver 1 , which is 
connected both to the receiver 2 through a signal 
transmission line 3 and to a power source Vdd through a 
power source and ground transmission line 4. Both the 
driver 1 and the receiver 2 are configured, to have 
substantially differential inputs and substantially differential 
outputs, and at the output ends of the substantially 
differential outputs of the driver 1 , connection to the power 
source is not provided nor to the ground. The receiver 2 
receives the signal, by detecting a voltage difference 
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between the substantially differential input signals, and further, the signal transmission line 3 has no 
distribution wiring. 
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'^Tnl, Tn3iV*77*Vn2. Vn4ttH- 

* Sftfef- 1 *;l/ttft ( n M 0 S T?ttW? 1 4 
-v'J7T*£5A\ *-;H Sttjl+t.UTWt** 

tfffilA^t^T'FMStifctt, K&h777*X*(D 10 

[0 0 4 6] Cft£vW#-7 h777*X7T'%;L3 
H60«k5ftBriiiflBitft5 0 H6tt»-/W#-9 

*>\ @6tte(,->T(i, P^x/l/2 1 ±<Dn^x;l/2 2© 

WfcRU fIWlf©p n p h7>->*X^{±tB§UT 
l^5„ h7 7S*X*©*+ U 7WJffl(Hl^T' 20 

«, ^-*©Saj'JHS*+ 'J 7©n U^/^MI^O? ItS 

«<M8iiflM«*«a3Ui'*tf«iflrr*o x$?*© 

[0 0 4 7] Jfclc, H7t, \/i/-jm&<D-ffl%7r; 

to HTM:, u^-^oiaKo-ffli^-rBiTftao 
^awMi6x^©U'>-A2»i, ^7^?vpi i, v 

pi 2 v pM0S h55/5>*#Tp 1 1, Tp 1 2, n 30. 
MOShvV^^Tn 1 l~Tn 1 3fr5ft3M!jtf 
HfiPt, pMOS h77i*X*Tp 1 3, nMOSh7 

nMOS h7>^Tn 1 1, Tnl2ttKts©^A 
B}aufcfia5Jf»H6f:|aiaK:, ftl^xjMi 
l-f>ftl3U^^«|ji (;MM*-7*$fflLfc*§£) '* 
fctltfXailfl'OTIIETfct. nMOS t7>i?X$T 
nl3. TnH, pMO S h77^**T p 1 3tt* 
£ f 4 7 ^ ft F 7 7->*X 7 (Dfc fif*lslKT*?t»T*fe 
5, nMOSh7»*WTn 1 1, Tnl2©gffcl!] 40 
ff£fiJfflLT;*777Vp 1 1, V.pl2£. fi«IS02 
il^SfC LTKiEH 5 ©<fc ■*» K-tr 7 h Ktfttf <fc < , <: 
nT'iSlilftfctS^ill^Rltl^ftS. P MOSh7 
77*77Tp 1 1 £A 7 7£Vp 1 l, pMOS hyy 
7*X*Tp 1 2£/*777Vp 1 ZimiiV-XjM/l&Q 

[0 0 4 8] Sltat. E»«ig*B8lC35t. 08 

a, V7j>wmm<D-m**tmT&z> 0 f^ 

>*«:, Bi)E02 fclffilfc. 2OOnM0Sh7»'X^ 
(Tnl. Tn3) fc2"30^7** (Vn2. Vn 50 
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4) frfcftO, P-7X;H 1 <D^ii©tptC}gfi)c$n§ 0 
7*- F G ttX^^O^ZGjjSfiB 3 1 KOfttf 5 , y 
-XfeitfKWy&nailiijl 2«n>^^h3 2 

*ai;T«fi • 7*77 Ftc-Dft^iiiB^Hi^^flje 

3&1S&3 3£»a«ti*o «■ • 7*7 7F©{£&8!*&3 
4Ui % fflfi (R e 1 . R e 2) */TLTil±»'\©3 

.^^h3 5CJ:0Sasn5. 
[004 9] C©£5fc; X*^*^7eS«B3 
1 > HiAf #<D8»t>£j£»B3 3, «iS • 7*7 7 F^ ' 

7teM»g§3 4 (±s) Tftacfc^figfts^-r 
Ettofttfx * 7 K7 a 7BB& 3 6 i: ft s 0 ;:©X7 7 

. K7o>p3B3 6©fi?tt» 08T'(4iy-htf7^J-X 

Ht-TSo MS)A^T'^7tfto/ch7 7->*X^^|5|i: 
?x;«<D^c £3 C t tffioajgsK-f 7 h 

So 

[ o o 5 o ] ttm ■ 7*7 7 F»tt, 2 ^as-p^ l fc * . 
^tc3®a{c^n^n<D>77> J x^7u-t}ftoT^ 

M^l 2tt, -^T'7°7 7*4 I^ICTISE^S 
4 2{COft**53 7*7 hE^4 3K«a*n, ffi^T' 
7°7 7*4 K t*7*-;l/4 4, 37A4 5ftff*lCT 
±»«S-7*7>F^7B4 6C»«*n5o Sfts ± 
SPliS ■ 7*7 7 F^7S 4 6 CDl±fCttlji • ^7 7 F 

^7«±»4 7A'SBH^n5 0 ft*?', cneo&gftsp 

[0 0 5 1] >fffi*ftl4, S^SffiP l'2fcflU*fr* 

a^f*. ft, ±9"«ii-7*77F'<7l4 e^ny 
U-t«KW«riB*ttB i r*. «»• 7*77F©7b77° 
U77*5:3S<-r5rci6, 7X^7FJtt/w^ 1. 5** 

i$uv ^Mffi^ti^-rc fc-eas • 7*77 Ft©* 
7 7'j77*tf&<ft*K «»isno^»^oan*/h«< 

5 0 Wfixffi«S5S©7'J 7^*'-pf *f£ttlfc:iSoT£ 
XLft^*5tr5» tSW^DXh-^*M5/c 
46T'fe5c ^3tCs/d^ 1. 5t"TSi:i:T**5c C 
ftt>7'J 75/*OBB*8tJ5fcii>-eiB«o tff 

m%<ZT'hZ><, F7'T>'*l J ?U-7-^2©1g3gtit 
fSGHz«±©7D7 7^SST-ilff-r5LS 
I ©HS^^'J h777*7.7©^tt±TC^igt 

$ t < tt^7 7*©7*o-/WE8£TK:atoTiaffl£ft 
[0 0 5 2] F7-T/M ©ffi^lti, ±«H5/^*H)« 
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mmmibtizctiz&Zo &m 

[0053] *oeasaeoiijfi*^-r!:, 0 1 o<qh 10 
5fc4«. Bai 014, aflftgaaiKoHMfcjS'fH'e 

*■»), (a) [^7nyi/-tm (b) ttsff-Ha 
7l/-*«» , (c) fcU*y* b"?7 

SHS§, (d) ttA'-K^^y^.h^TSB (±Tn* 

y) i&^ti^n^t. otfc^m easing 5 1. 

fi-VZfvth^ffiS&li^mmtOZ^-XZ 20 
COW|iB**«lflfl!)a3iUBHi:"r5. ff-K 

§0 TEMifte2S*ff%^«fe«), £&HS§5 ltt£J| 
&£N$ra<0£8!M 5 2 TfHSftT^tttitffc&fc 
K *<D$SHti, ^737b-t£X*7* h^7T-te 
SlftWH^ 5. 2 s OJEtf !3 T'fc (3 , #- K a 7 U-t t 
X * 7 * h ^7 T'tf s <0j£tf <3 7£ § C t £*88!flD8 
S«5gtt5o 30 
[0 0 5 4] feU C^1I5 2©j£tf9tf3 : n&tv 
Bf ©JtfSSBfcH 1 1 T'ii^tSo 01 H4> TOK^H 

W**tHTfc*. 01 Hcfc^Ttt, 7*7* M7. 

T\ i±l©7/l^-b-/*7b5 3©gP#T*353<> V7b 
*-Uy'7 b 5 3*»»^ (2 s«»l>) fc«>, ±»fc 

i£*si«*itti«a«i«!)»i>icRs:fc*, y;i/£- u 
•/'X h 5 3 OSB!litt8l**tt/jN« < 45. T§P<D^iSl 
5 2 0tttt***ai:T5i:» Vfrlf-l/'JZ h 5 30 40 
*»JtSSW*H C a £T 5 J: o K Vfr?- b 5 
3 <Di8t^£*t < 7 Sttj£$*£«aj&!aEBii£ ? 
5 0 cntit), <5iM*§§S5 IttfcRWfcTEMftt- 
H'*8»T*5. ^7n7U-?\ X*7*b^7l£SS 
fc*?Ttt 2 s QKIBIKMQiMM^Katf fc 

T'&£ 0 #-K=>7U<-7\ **-KX^7^h^7lS^ 
t4. 50 



£112 0 0 3-2 2 4 4 6 2 
14. 

[0 0 5 5] 01 2TzRt*5li:, k*7 

01 2(4, 37i, e7^-;l/*ifo^>e- 
?y7^SI£0§20tT;U©-0J£*T0'?&'3, , 
(a) (4$S&6 1 t*ISS6 2<0IB#3 7*6 3**tf e 
7*-;l'6 4"P»«?nTV^'«tt*SU (b) (4A 

335(41. 7 3X10* [m/s] fcftD, 1 0 0 /i 
mllBftOfiaSintiO. 5 7 8 p s i:&3 0 ±«SgO 
^;l/7jfc$±tfDBfflStf 1 0 p s fcfifcRSLfcfc 46, 
&<D£ 1 }1iffittffllVZ&. 57T7?-g&#Kx;K;l/ 
WanTfc, *O»0^0. 578X2=1. 156 

pst'fe"}, i o p s ©r^(c 8 . 5 [siaipjii&Rf Ftg-e 

0©, ±tf o fd£(4££ L fcKJBff 5 7. v 7 

[0 0 5 6] 01 3(C^Lfc«fc?K:, x*;l/#|$(cj| 
So 01 3(4, 5 0Q^l^Cb/-c5XV7^-('ytr- 

5 0 30 (1~4#) <Dffi»tBt*ltlH*»aLfex 
*/l/^(4, 5 OQ/2 0 O-Q057Vyf-efc9O%tt 

§o ?£ta£#fgBJim t r >7 t p d^Jf^fgHi 

[0057] w&brmzimm- tfyyv^mm 

cti^tfc, 01 4©J;afc42)o 01 4(4, SB* 
-<y0K5^^^0-eS*3?rHT*5. 01 4©K5-f 

•>'X?Tn2 1, Tn22,'Tn23, Tn24, gJa 
Re 2 1*^40, A^lfl^Vs ignal, /\ s i 
g n a I {CftLT-£l!i5&aWl£o fa-T-f^i» 
A'*y • *7HIi;T**itfWEH20<S0«*?lilli:4 
5o -£18KOfcJ&, ^W/Unyf y-9-c b 2 l {4 h 
7 y ^81 i: JCW«[©»»tf -p t ntf J: i/^o 
[0 0 5 8] hvyv^Stfc-^Tfcj:, nMOSb 
7^>'X?Tn2 ltTn22, Tn23tTn24^ 

®mm<Dh7yi/7,*wft.&t%t2it, bwi* 
tc^Bt 5«it^ t s c t -em®*? 1 1 <m&* 

5 0 tn^^U^x^yfytc b 2 1 co^sgttg 
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[0 0 5 9] nMOS hv>*>*X2Tn 2 1, Tn22 
©KU^ytE, nMOS h^y^X^Tn 2 3, Tn 

2 4 (D F u-f y*JE«±T&£ fcoTi^fcacSfc 
5, ^^affiub'aftSCfclcttS. LfrU nMOSh 
7>->*X?Tn 2 3. Tn 2 4©V>f nj&WtVf §lf 
H!KU-<V*Ety-X*BEtlitf0VP*5. 44ffc 

6tf, fl»x*^* (in) ttus/-^2ofiwss 

R t 2 1 tlSl^TlBtifii: UTlfftSC fcfrfc, S • 
»*<ft^H5RoTCftV^J6T»5. tEoT, nMO 10 
S h^y^'X^Tn 2 3, Tn 2 4ttfi»x*/b4 ? *» 

«t * as^awitf A < , * y&ffitf n m o s f y y v 

X?Tn2 1, Tn 2 2 tgftoT^Tt&K »$L ' 

fttt F 5 > y*X ? 5 fc«>, &f Lfctf 

[0 0 6 0] nMOS Vyyi/XZ T n 2 1 , Tn22 
A\ pMOS YyyiJZZlcKoXmi 4©«1*<1 
fflT**CkttS 3$-7fcftt\ pMOSh^yy'X* 20 
(inMO S h ?y-y"X 9 jI^C^ *t*Ii»fc£S 
gfc?*Ci:T\ nMOSF7>->'X^©&T«Lft 
HI 40^3b^«-F«So 

[0 0 6 1] Hl^Ottn^^^OK?^! afcftL. 
£*. 02{itl^^T7 7 , «!S^!jit-r^*^5A^ 
ttftttB 1 4©Wi«8KOd i / d t fcHJi:T-$t)> 
^X7^-yXfc;W>U*t^y*£T't.£>/ctt¥< 30 

i-exp (t/ZoO Tiaa-ra^tT? 
feSo cct*, ZotiSiS- <fyyY*7m<D®&'< 

[0 0 6 2] Bl 4<D[alS8T'&?Tfc, ftffif>TVtr— 

yx* o . «« • y K^7oeai«» 4 <oiett>r y 
tic ttfot. 014, mzommtiy, (.wm 40 

3 yiJffiia LfcH 4 ©SST'fe *) , 5 %<D F 
n-y7W^m>S„ *«• ?7yK"<788HfttW 

ye-^yxz* «*ne>K.£W?> K^/vfe? h 

fcnfc-f-St, 
Z»<Z0/n 

[0 063] «if • 7*7 y FOfc&glSg 4 <D* 

ic$£<<y?9fiyzm&.tzm:'to%o mftLm 50 
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otzttZt, -2mAT-l 0 p s<DXT-y7 s «jJiti: U 
Iflll OOmVtDl 0%<Dli£Fn-y7\ = 1 Oin 

v=Lxdi/dt=0. 0 5 nHx 2mA/ 1 0 p s 
= 1 OmV 

©ftST'O. 0 5 nHWT*m6n5. ffiaLfcH8© 
£T'f 6tlT^*fc», 5 0 p HWTO*fttt^6 
[0 0 6 4] COtMttffcSfcfclrtt* /W/U3>f 
9$*V7$t 5 0 p HMTTfrttfttfft&ftl^jft ttift 

[0 0 6 5] WjetfcH30*fr7ffi5. <|4t£i£&B 
3mm0ft2fc*ffiQ**+-$*rsil$|l||«ft t pdtt 
WKO-MZtiK 03€^ffT'{i2 0 ps^j:5. M 
CI 0 f FW^Tl/^Clfc^e), 
Q=2mAX 2 0 p s + 1 0 f Fx 1 0mV= 4 0. 1 
fC 

fcffltL-cvsfc*, ccT-a^yKo&gttfc^o ix 

ttJElV, fi9Wfl OOmVCftLTl 0%«ffl5$T 

40. 1 f CXI 0Xn/30mV=l 34 f FXn 
fcl^Cfct&'K pWhfcnfcLTfc 1. In Ft 

v^^48l-e*o» n lr£^y^7?y 

7. 1 0 0 p HtttlZmtli*. Sfot, «S • fy 

yv*7Wm&4y\z-?y7.fr>u*7.**>vsz 

•y fr-S>»»> Qgi^ESTtt. t p d tf*tlfcif 7Cf 3 
fcfe. c©0g8tt«ii-y7yK'«7«Bolflti'yif 

[0 0 6 6] «!2LfcH2lcaUT» IW-Sfc-T** 
S%B1 5tS^t^o 01 5tt, 

^lb(±, nMOS h^y^X^Tn 3 1 , Tn3 2. 
Tn3 3, Tn 3 4, SStR e 3 1.. Re 3 2^6* 
0, A^lffl^V signal, /Vsigna I tfA* 

£ns„ ^xh7y-y*x^^7«ott(inMOS 

y-y*X^Tn3 3. Tn3 4^fijnR t 3 UtftLTm. 
ML, tig • VyyYfrtttcmmt-'&kfttr£Z> c 
nMOS hy yi/7, ?Tn3l£Tn33, nMOS F 
y yi/7, *Tn32fcTn34 mtl? tlffi t ^xyl/tH 

SW«jStAW^nTI/>5fci6, Z< r <Zo/n<D^ft 
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Disuaisfct*.*. mztmi 5 mm, &m& 

ST**. tftb%, l*Ht±i/y^;Vx> KiSJgOK 
gft<S£,T'&S 0 

[0 0 6 7] [§IS&©l&©-0!li:LT, DS7'Jy77 
□ 7 TigBSOHH*** ST* Ox ( a ) tt7 U 7 7°7 10 

D7», (b) tt-07<-***ft* f *l3*t. C<D 

7 «J 7 7*7 n -y 7T3BK4 » * n 7 * T* HHBf 5 -T y> \- 
^(Cj;5Dl7y77 , 7a7 7 , T'^0, *Dy*ClK 
KiOBBtSnMOS h5Vs>X*Tn 4 1, <<>rt 
-**«WttSpM0Sh7VS>X*Tp4 2, Tp4 
4, Tp4 6, Tp4 8te*tfnMOS h^y^X^T 
n4 3-, Tn4 5, Tn4 7. Tn4 9ftHfrC,ft£ 0 
BIBKttx -fV^-*tt, (b) 0*5K*n^ft^ 
*-Fi'<7**Vd 4 1, Vd 4 2*&0&o%mi$. 
iftoT^S. »S!g»%rai:fct5fei6, UttlDou 20 
1 0»#0*#-f > A- * T'tt * < ^ 7 7 7 SfigT'fe 
5c p m7T>lW *) \t < l^tf , i S 0 Ittafi 

[0 068] Y^ytzQmmtmmwzn 

3 0 Ell 7{Cfc</>Ts n7x;W 1 ©flIJfiO* t, pM 

(vd4 1) \tn'mm®7 ztpmmmi 3*>& 

ft?),. pS*fW*7 30HHlCtt£2l7 4:WBjJteft 30 
So p7x;l/7 5(0<g3icD*(C, nM0SF7^>*7* 
fci:t£»ja«nfc«D5ro^*-H (Vd4 2) tip 

■ffi»ffi«7 6i:na:»fli«7 7^&ft»), n&mm 

7 7©lHttt^Sl7 8)b«^tl5= S0ITttp 
7x;K n Vs.)UcZtl?ft¥J*- K*fi»a*ftT 

- [0 0 6 9] KKSLfcHlO^o-^/MMItt, >U£ 

T*^<D|h1K->7xtA, TftfrS, 7 7f (7'J77"7D 40 
770 , Fvl^, U">-/^ 77f (7 , ;77*7D7 

7*) ca^tlBtt-^IHHLfcilfcKft*. 

±&T'a*y?7yYtimmLrzmjkttj:Zo c<o 

It, feyf- ^WH*(*»t*to-Ptt»i^ L/ 

*>U **S»@H«|J»<0**«l«i:y-h» RC 
ffifc*fl-?£&t\ DRAM, SRAM, HSY-h 

mm%L tit Y7yV7,mm*&>)m&i**.* so 
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[0 0 7 0] W±T\ K5-fA • Ui/-^fn£z/*7-L 

<ot> ut, tm&mmzm Lit. 

[00 7 1] 2. $/Xri*fl|jfi 

co^Tttwrs. 7 c 77io^'C^—>*tfc, m- 

jtift*..i:ft*0i 8fcjj*'t. 01 8tt, *«y>lBg 

mmm®mwM<D-m*tmT'&*). u> «^7 

7'£SflT'afc¥®0, (b) it (a) «b-b' Off 
Mfc:;l3t*«KfiH*?&*. 7^77*1 0 1 i^77 , l 0 2 

ft) USStft^o U3/w5tt*WBfifi l 0 3tfatt£ 

LfcH 50J;? ££3£&gr?$3 c i: tit 9 S T?*>ft 
[0 0 7 2] f-y7 , rtT»SU^eai«BH|jiti3 7 , U 

«jStt^7^—>* J ?7 , y > hEWfiTktiftif^i&H c 

(a) ^SfCT^r^illT'jtSi:, Fv-T^l 0 4 
^c>a7l^-t^SS*lbT7 < -77 , ^7 F 1 0 5£1 

0, <:;:T'7y7 7 , 7 t 7 7 , tiifCckoiaifi«i 0 6ic& 

H^nSo ^7 FfiiOTt-tCtJ-Atyfi^lS 10 7 4: 

m-??ym\ 0 8«7'J 77*7^770^7 FTt" 

7*-;i/T'^n^n<DTitc^$n, T*tsf£it®v> 

SBMftO, (b) fe(fiifl|JiOJ:3fcft*o 

[0073] ^7cDTittx^7^±T^-fn^, mm 
n<oTM's<Dmtim±t%rzisb, t&mw&Q \. 2~ 

1. 5ft*««cfcjwisu\ nuca^fcto-e** 

*V ^*y^F^7«BOBBff*^-r4:» w^s, (d ' 
+ t) ^s/2, d^2h,, d^2hi"Cft»t*itfft6 
ftl/V YvJ* 1 0 4jb^HffiB(Cb^-/^^<y F 1 0 
9*Wt?.n, U'>-^1 1 OKOfti^-aT^*. CO 

>Gtt t> / < 7 4r- ->*rt T'fentf 7 ^ 7 ^7 h ^ 7JSK, 
^77 P rtT'fen{f37b-t^?ST'fe?)Ct^Stt ' 

^0 wasi«ji-p»*»* j: •? (c, miR • y Fiss 1 0 8 
ftHosfr-rssK^i^si 0 707^7^7 h^7^ 

HM>TKRie$nTV^*o /^^ayfy* 1 1 ltf 
K5-f/<l 0 4OfljflKB»«nT^4C4:ttHfca'< 

[0 0 7 4] COck^ftilfigT-, Fv^^7 7'i:U"> 
-/^77"0^7 KK»J*»6*OH 1 9JCTN-T idftl 
ft*<ffiT<S, 01 9«, f-y/Ay KEWO«W»0- 
WSwtHTS*. 01 9tCfc^Ttt, 3yhD-7<D 
^77*1 2 1 fc^t'JOf-yT'l 2 2tf, 
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. K 1 2 3, 1 2 ifrWzmi 2 5*mtT%MZft 

[0 0 7 5] (1) f-yfrty K©£?f*!>2flM)ey 
f-HMvt b^7t»B*ato^ ><7 Ktt/<*«8fc& 

itij:afTrsiiM«(c»ur«dStf««. (2) 

'TV) l K3tr& »» U-Tffifi ft 0 , ffi© • 

E««©StBWa#TE«tf y f*s>a y L/c k £ 
F5<tV< (3yha-y) =f-yft*&)=f-y 

7V)&&2^>?{4g&y, «d*ft*«ao»t<< 

[0 0 7 6] CCfeli, -TV*-*— FkUTOLS I 

2q<d£o &Qffiim&m&*7 ryjvb mm 20 
mmtbznzo 020(4, rty*—i?%mviitz<D 
7 7y7Vh&®m&<D-m*7rstmz>&%o 02 ok 

fci^Ttt, yyvFEBfil 3 l±fc*^T, nyhD 

-vpf-Vf \ 3 2%*»Lfc/<«y^r-s;i 3 3 k, * 

tUCfy^l 3 4£^gL/c^7'7-i/] 3 5*VU 

fMSl 3 6*aiJT»«?n*, &/<yfr-5>l 3 3, 

1 3 5fcft^T. f"»7rty Fl 3 7, 1 AOtXy* 

-5>rt?Kl3 8. 1 4 1 1477 >7f UMll 3 9, * ' 

20=(377/V r ir) {(w/d)+(l/re)ln(4) + ((er+l)/2w er) 

ln(?t Et(w/d) + 054)/2} + {((Er-l)/27cer l )ln(£r 2 /16)}- 1 
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* 1 4 2£ili;T8$tSnT^5o 

[0077] &mmmmmmcmz®mx% 
Din, rajBifiKHB^-ps.' 77>7 i 7hEiii 3 

9.142 OGflUB^JC 5 <fc -5 Sift 5 k , ftttl' 

^e-^xanefctak^araiifc-p*. sauna, 
cn5oiaiiB)w««ifito^tta*"f5. ■ 

[0 0 7 8] 02OTU fflg±, X*y*h^7«tt 

y V hE$«±<0EII fc 7. * 7 * h ^7«BT»* & 1 1 
5o T'yyhEJa^l 3 10ttBM-ffitt7 7>7*hE 
$1139, 1 4 2*»?*<T*S. LH, 77^7^ 

T*t5o -fftto^, ^7 7*^7 Fl 3 7, 1 4 00^7 

<om£&?x®&Jy£-?y7>t>m-xib%'<ii:, 

%mmx<&zztmtbt>t\&o comttmtm? 
i ztmmx&Zo 

[0 0 7 9] ^f1t^>e-^yX2 8n%a?p^LT% 
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